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Although it appears clear on the basis of a number of case reports that liver tumours in man are significantly associated with the administration of synthetic anabolic steroids, the mechanisms involved have not yet been elucidated. In the majority of these case reports there is no description of the liver parenchyma but occasionally the tumours have been said to arise in a normal liver or in one which shows cirrhosis or peliosis hepatis.
Case reports CASE 1
A 5-year-old boy presented for investigation of pancytopenia. His height was less than the third percentile and his weight was in the tenth percentile.
Both thumbs were absent and there was microcephaly and microphthalmia. The skin exhibited cafe-au-lait patches and both testes were undescended. The haemoglobin was 10-3 g/dl, reticulocytes 4%, and white cell count 3-3 x 109/l. A liver scan revealed a filling defect with technetium-99 which was not apparent with selenomethionine, and selective angiography showed abnormal circulation in the right lobe of the liver. The patient was transfused and discharged on no therapy. Three months later he was readmitted with gastro-626 Hepatic lesions in patients treated with synthetic anabolic steriods intestinal bleeding and skin purpura. He became drowsy and confused and died seven days later.
Necropsy findings
The stomach contained 500 ml of altered blood, and small mucosal haemorrhages and scattered erosions were present. Mucosal erosions were also present in mouth, ileum, and rectum. The heart was slightly enlarged, weighing 152 g (N = 123 g) with left ventricular hypertrophy. Small isolated plaques of atheroma were present in the abdominal aorta. The bone marrow appeared pale. The liver weighed 1350 g and contained a 9 cm diameter spherical tumour mass in the upper part of the right lobe. The mass was stained dark green, was distinctly demarcated from the rest of the liver, and was composed of multiple nodules measuring up to 2 cm in diameter (fig 1) . Elsewhere the parenchyma was firm and light-brown in colour, showing no evidence of cirrhosis, but containing innumerable pale, slightly irregular, well-defined nodules (fig 2) . These varied in size from 5 mm down to less than 1 mm. They were of similar consistency to the intervening liver. The portal system and biliary tract were normal and the remainder of the necropsy was unremarkable.
Histology
Microscopy of the liver tumour showed it to be composed of nodules of uniform cells arranged in interwoven trabeculae and acini or tubules (fig 3) . Numerous bile plugs were present, particularly in the centre of the tubular structures. No bile ducts were identified in the multiple sections of the tumour examined. Mitotic figures, although present, were infrequent. In contrast to the rest of the hepatic parenchyma the hepatocytes forming the tumour did not contain iron. The constituent nodules of the tumour mass were separated from each other and the surrounding liver by dense fibrous trabeculae. Restricted to an area adjacent to the tumour there was portal fibrosis with occasional zones of bile-duct reduplication (fig 4) . Elsewhere there was generalized hyperplasia of the hepatic parenchyma, evidenced by increased mitotic activity and inordinate numbers of thickened liver cell plates ( fig 5) . Hyperplastic hepatocytic nodules without surrounding fibrosis were scattered throughout the liver (fig 6) . These nodules, in common with the main tumour mass, failed to show the heavy iron deposition in their constituent hepatocytes which was a feature of most of the liver parenchyma. In conclusion it was felt that the tumour in the right lobe of the liver was a benign hepatoma and that the rest of the liver demonstrated generalized hyperplasia with nodule formation. The testis was prepubertal and contained much iron, and the lung demonstrated numerous haemosiderin-laden macrophages in the septa and alveoli. 
The architectural pattern in the liver was normal.
Thickening of the liver cell plates was evident in every lobule although this was not uniform throughout the lobules (fig 8) . There were frequent mitotic figures, in some areas up to three per high-power field (fig 9) . Very small amounts of haemosiderin were present in the Kuppfer cells. There was no evidence of cholestasis or cirrhosis.
Discussion
The development of tumours in the livers of patients treated with anabolic steroids has been recorded sporadically since 1965 (Recant and Lacy, 1965; Bernstein et al, 1971; Johnson et al, 1972; Guy and Auslander, 1973; Ziegenfuss and Carabasi, 1973; Henderson et al, 1973; Meadows et al, 1974; Farrell et al, 1975) . Of the cases recorded to date the non-tumorous portion of the liver was normal in one, showed generalized peliosis hepatis in another, and postnecrotic cirrhosis in a third. In the remaining nine cases no comment was available on residual liver.
The liver in our case 1 showed generalized hyperplasia, hyperplastic hepatocytic nodules, and a tumour which differed from these nodules not only by its gross size difference and macroscopic appearance but also by its microscopic architecture. The Fig 7 (a, b) (Ranstrom, 1953; Blendis et al, 1974; Sweeney, 1975) , the induction of liver tumours in animals by a variety of chemical carcinogens progresses through the formation of hyperplastic nodules (Farber, 1974) and may be influenced by the administration of androgens (Lingeman, 1974) , forming a parallel with our findings in the human cases.
It has previously been suggested that the development of the liver tumours in Fanconi's anaemia is associated with the genetic abnormality rather than with the therapy. It is difficult to estimate the risk of development of tumours in Fanconi's anaemia because of the small number of cases available. Swift (1971) , in a statistical study of heterozygous relatives, estimated that the gene increased the risk of malignancy as compared to that in the general population two to five times. In patients with the disease leukaemia has been reported eight times (Dosik et al, 1970) and six squamous carcinomas have been recorded in four patients , although only one of these metastasized. However, of the patients with Fanconi's anaemia who developed hepatic tumours all but one had received anabolic steroids. This single exception (Cattan et al, 1974) (Lancet, 1973; Ziegenfuss and Carabasi, 1973; Farrell et al, 1975) .
Although the tumours occurring in patients receiving oral contraceptives are usually of the type known as 'focal nodular hyperplasia' (Mays et al, 1974) , they differ from the purely hepatocytic nodules seen in our cases 1 and 2 in having a biliary component, and although they may be multiple (Stauffer et al, 1975) 
